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SPECIFICATION 


MULTI-LEVEL POST TENSION CABLE SUPPORT CHAIR AND METHOD OF 
USE 

Field of the Invention 

The present invention pertains to supports or chairs for 
positioning reinforcing bars or cables used in forming concrete structures. 

Background of the Invention 

Many types of concrete structures, such as concrete slabs or 
floors, include reinforcement bars which are used to increase the strength 
and integrity of the concrete structure. The reinforcement bars are typically 
arranged in rows or grids within a form into which concrete is poured and 
allowed to cure or harden. Spacers or chairs are conventionally used to 
support and hold in position the reinforcement bars a desired distance above 
the bottom of the concrete form. The spacers or chairs allow the 


I 

u 

reinforcement bars to be fully encased by the concrete and positioned at a 
predetermined depth within the concrete structure. 

Conventional chairs or spacers are constructed at several 
different standard heights because reinforcement bars are frequently spaced 
5 at different heights according to the type of structure to be formed. One 
drawback to using rigid chairs of a predetermined height is that if one or 
more reinforcement bars are to be supported at different heights multiple 
different chairs must be used. This requires a contractor to predetermine 
how many chairs of a particular height are necessary and bring the 

10 necessary number of chairs of that particular height to the site where the 
concrete will be formed. Different numbers of chairs of different heights 
must be brought to the job site. The contractor may miscalculate the 
number of chairs of select heights, thereby causing unnecessary delay and 
expense. Additionally, if too many chairs are erroneously brought to the job 

1 5 site, excess chairs must be removed from the job site once the job is 
completed, again causing unnecessary time and expense. 

One type of reinforcement bar used in horizontally oriented 
concrete structures or slabs is called a post-tension cable. Post-tension 
cables are used to put concrete structures in compression. Post-tension 

20 cables are held in a drooped or arched shaped with chairs of different 
heights. The ends of the post-tension cable are held up by the concrete 
form prior to the pouring of the concrete. Once the concrete has been 
poured and allowed to harden or cure in the form, the ends of the post- 
tension cable are pulled in opposite directions, so the post-tension cable is 
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placed in tension. The tension placed on the post-tension cable thereby 
puts the concrete section in compression. The location of the post-tension 
cable in a drooping orientation in the cured concrete creates a lifting force 
on the center of the concrete section or span once the post-tension cable is 
5 put in tension. 

In order to hold the post-tension cable in a drooping orientation 
before the concrete is poured and allowed to harden, multiple support chairs 
of varying heights are required to be placed underneath the post-tension 
cable at predetermined locations along the length of the post-tension cable. 

10 This requires the contractor or builder to predetermine which support chairs 
to purchase for each job and how many of each type to order from the 
distributor. The distributor must then correctly count out and transport the 
correct number of each desired chair to the job site. Placement personnel 
must then place the correct support chair in the correct location before the 

15 concrete is poured. Each step in this process is subject to human or 
computer error. Each error may require additional time and money to 
correct, thus adding additional costs to the job and potentially delaying the 
pouring of the concrete. 

There is thus a need for a support chair which is able to 

20 support a predetermined gauge of reinforcement cable at multiple heights. A 
contractor could then order multiple support chairs based only on the gauge 
of reinforcement cable being used without having to worry about how many 
chairs of a predetermined height are required for a particular job. The 
distributor would not need to count out and package the support chairs by 
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height. Lastly, placement personnel would be able to pick up and place the 
support chairs in a predetermined location before placing the post-tension 
cable in an appropriate receptacle or slot at the appropriate height. 


Summary of the Invention 

5 The present invention provides a multi-level chair for 

supporting a post-tension concrete reinforcement cable at a fixed height 
from a bottom of a concrete form. The multi-level chair has a body including 
a plurality of receptacles at different heights from the bottom of the 
concrete form. All of the receptacles are identically sized to receive and 

10 retain the same diameter of post-tension concrete reinforcement cable. 

The body is preferably injection molded plastic but may be 
made of any material including, but not limited to metal. In one exemplary 
embodiment of the present invention, the body has an inverted V-shape 
including a pair of legs extending downwardly from an apex. In this 

15 embodiment, the receptacles are located along the lengths of the legs at 
staggered heights from the bottom of body which resides on the concrete 
form. Each of the legs terminate in a foot which is adapted to rest on the 
bottom of the concrete form. 

In use, a contractor is able to order a plurality of the same 

20 multi-level chair without having to worry about how many of each size to 

order from a distributor. At the job site, placement personnel may place the 
same multi-level chair at desired locations. The placement personnel may 
then support each post-tension concrete reinforcement cable in an arched 
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orientation above the bottom of a concrete form with a plurality of the 
same multi-level chairs. 

The method of supporting a post-tension concrete 
reinforcement cable in an arched orientation above the bottom of a concrete 
5 form in accordance with the present invention comprises providing a 

plurality of identical multi-level chairs, each of said chairs having a body 
having multiple receptacles for supporting the post-tension concrete 
reinforcement cable. Each of the multi-level chairs is placed at spaced 
locations along the length of the post-tension concrete reinforcement cable. 

10 Lastly, the post-tension concrete reinforcement cable is placed in one of the 
receptacles of each of the multi-level chairs such that the post-tension 
concrete reinforcement cable is supported a predetermined height from the 
bottom of the concrete form in an arched orientation. Using the present 
invention, only one type of chair is required rather than multiple different 

1 5 chairs, thereby reducing the cost of the job. 

The features and objectives of the present invention will 
become more readily apparent from the following Detailed Description taken 
in conjunction with the accompanying drawings. 

Brief Description of the Drawings 

20 The accompanying drawings, which are incorporated in and 

constitute a part of this specification, illustrate embodiments of the 
invention and, together with a general description of the invention given 
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above, and the detailed description given below, serve to explain the 
invention. 

FIG. 1 is perspective view of a simplified concrete form, the 
multi-level chairs of the present invention supporting a plurality of post- 
5 tension concrete reinforcement cables in an arched orientation above the 
bottom of the concrete form; 

FIG. 2 is a cross-sectional view taken along the line 2-2 of FIG. 

1; 

FIG. 3 is a perspective view of a preferred embodiment of the 
10 multi-level chair shown in FIG. 1; 

FIG. 4 is a perspective view of two of the multi-level chairs 
shown in FIG. 3 in a nested, stacked relation; 

FIG. 5 is a perspective view of an alternative preferred 
embodiment of the multi-level chair of the present invention; 
15 FIG. 6 is a perspective view of another alternative preferred 

embodiment of the multi-level chair of the present invention; and 

FIG. 7 is a perspective view of yet another alternative preferred 
embodiment of the multi-level chair of the present invention. 


20 Detailed Description 

Referring to FIGS. 1 and 2, there is shown a simplified 
concrete form 10 comprising a bottom 12, a pair of sidewalls 14a, 14b and 
a pair of end walls 16a, 16b extending upwardly from the periphery of the 
bottom 12, as is conventional in the formation of concrete forms. The 
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bottom 12, sidewalls 14a, 14b and end walls 16a, 16b define an interior 
18 of the concrete form 10. The bottom 12 is preferably planar and may be 
made of sand, wood or any suitable material. Although illustrated in one 
particular configuration, the concrete form 10 may assume any shape or 
5 configuration without departing from the spirit of the invention of this 
application. Positioned within the form 10 are multi-level chairs 20 
supporting post tensioning cables 30. For purposes of illustration only, three 
post tensioning cables 30 are shown, each supported by three chairs 20, 
but it will be appreciated that in practice the number of cables and chairs in 

10 a typical installation will be in the hundreds or thousands. 

Referring now to FIG. 3, a preferred embodiment of the multi- 
level chair 20 of the present invention is illustrated. In this preferred 
embodiment of multi-level chair 20, the chair 20 has a body 22 which 
assumes an inverted V-shape including a pair of legs 24a, 24b which 

15 extend downwardly from an apex 26. The body 22 is preferably a unitary 
member made of injection molded plastic; however, it may be made of any 
material. Each the legs 24a, 24b has a generally V-shaped cross-sectional 
configuration in the drawings. However, this cross-sectional configuration 
of the body 22 may assume any of numerous designs without departing 

20 from the spirit of the invention of this application. Leg 24a terminates at its 
lower end in a pair of spaced feet 26a (only one being shown in FIG. 3). 
Similarly leg 24b terminates at its lower end in a pair of spaced feet 26b. 
The four feet, 26a, 26b are adapted to rest on the bottom 12 of the 
concrete form 10 in the manner shown in FIGS. 1 and 2. Other forms or 
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configurations of feet not illustrated may alternatively be used to anchor the 
multi-level chair 20 in accordance with the present invention. 

The leg 24a of the body 22 has a plurality of receptacles 28a- 
28e inherently built therein at different, spaced heights from the bottom 1 2 
5 of the concrete form 10 when the multi-level chair 20 is placed on the 

bottom 1 2 of the concrete form 10. Similarly, the leg 24b of the body 22 
has a plurality of receptacles 28f-28k inherently built therein at different 
heights from the bottom 12 of the concrete form 10 when the multi-level 
chair 20 is placed on the bottom 1 2 of the concrete form 10. The 

10 receptacles 28a-28k are each located at a different height from the bottom 
12 of the concrete form 10 when the multi-level chair 20 is placed on the 
bottom 12 of the concrete form 10. More specifically, the receptacles 28a- 
28e of the multi-level chair 20 are at staggered heights relative to the 
receptacles 28f-28k. For example, when the multi-level chair 20 is placed 

15 on the bottom 12 of the concrete form 10 receptacle 28a is 0.75 inches 
above bottom 12 of the concrete form 10; receptacle 28f is 1 .00 inches 
above the bottom 1 2 of the concrete form 10; receptacle 28b is 1 .25 
inches above the bottom 1 2 of the concrete form 10; receptacle 28g is 
1 .25 inches above the bottom 12 of the concrete form 10, etc. Therefore, 

20 none of the receptacles are at identical heights when the multi-level chair 
20 is placed on the bottom 12 of the concrete form 10. The receptacles 
28a-28k are spaced a fixed distance from each other; 0.25 inches in the 
example described above. Although, in the example described the 
receptacles are spaced from each other 0.25 inches, this distance may be 
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any desired distance. Although five receptacles 28a-28e are illustrated and 
described built into the leg 24a and six receptacles 28f-28k are illustrated 
and described built into the leg 24b, any number of receptacles may be 
formed in either leg without departing from the spirit of the invention of this 
5 application. 

The receptacles 28a-28k are all identically sized to receive and 
retain a predetermined gauge of reinforcement cable. Once a contractor 
knows the size or gauge of post-tension reinforcement cable he or she is 
going to use in a particular concrete form, the contractor is able to order the 

10 appropriate number of multi-level chairs 20 having the appropriate size of 

receptacles. Different multi-level chairs 20 have different receptacle sizes so 
that a contractor will order the multi-level chairs based on the size of 
receptacle, as opposed to the height of the chair. Typical sizes range from 
#3 gauge post-tension reinforcement cable (0.375 inches in diameter) to 

15 #12 gauge post-tension reinforcement cable (1 .25 inches in diameter). 

Referring now to FIGS. 1 and 2, there is illustrated a plurality 
of post-tension reinforcement cables 30 supported above the bottom 1 2 of 
the concrete form 10 with the multi-level chairs 20 of the present invention. 
As best illustrated in FIG. 2, each post-tension reinforcement cable 30 is 

20 maintained in a drooped or arched orientation by supporting and retaining 

the post-tension cable 30 in different receptacles of the multi-level chairs of 
the present invention. 

As best illustrated in FIGS. 1 and 2, a fixed end 29 of the 
post-tension reinforcement cable 30 is secured in an anchor 31 which is 
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secured to one of the concrete form boards 1 6a in a manner known in the 
art. The other or free end 33 of the post-tension reinforcement cable 30 is 
passed through a plastic void former 35 (see FIG. 2) and through the 
opposite concrete form board 1 6b in a manner known in the art. Once the 
concrete has hardened and the form boards 1 6a, 1 6b are removed, the 
post-tension reinforcement cable 30 is pulled into tension using wedges or 
any other method known in the art. Any other method or device known in 
the industry may alternatively be used to secure the ends of the post- 
tension reinforcement cable 30 and pull the post-tension reinforcement 
cable 30 in tension after the concrete has hardened. 

In use, the multi-level chairs 20 of the present invention are 
placed at predetermined locations on the bottom or floor 1 2 of the concrete 
form 10. A post-tension reinforcement cable 30 is then placed in one of the 
receptacles of each of the multi-level chairs 20 such that the post-tension 
reinforcement cable 30 is supported above the bottom 1 2 of the concrete 
form 10 in a drooped or arcuate orientation as shown in FIGS. 1 and 2. 

FIG. 4 illustrates the multi-level chair 20 of FIG. 3 stacked on 
top of another multi-level chair 20'. Because the body 22 of the multi-level 
chair 20 is nestably stackable, multiple multi-level chairs may be nestably, 
stacked one on top of another, thereby saving space during shipment and 
transport in general. The nestably stackable multi-level chair 20 of the 
present invention enables a contractor or laborer to carry more multi-level 
chairs more efficiently to and from a job site than has heretofore been 
possible. 
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Referring now to FIG. 5, an alternative preferred embodiment 
of the multi-level chair 20a of the present invention is illustrated. In this 
preferred embodiment of multi-level chair 20a, the chair 20a has a body 
22a which assumes a generally triangular shape including a pair of sidewalls 
5 32 which extend upwardly from a base 34 and terminate in a top wall 35. 
A plurality of supports 36 hold the body 22a in an upright orientation. 
Although one configuration of support 36 is illustrated, the body 22 of the 
multi-level chair 20a may be supported by any other suitable support or 
supports. The body 22a is preferably a unitary member made of injection 

10 molded plastic; however, it may be made of any material. 

Extending downwardly in a zig-zag manner is a slot 38 having 
a plurality of receptacles 40 between which are located linear segments 42. 
At the top of the slot 38 is an opening 44. The receptacles 40 are each 
located at a different height from the bottom 1 2 of the concrete form 10 

1 5 when the multi-level chair 20a is placed on the bottom 1 2 of the concrete 
form 10. 

The receptacles 40 are all identically sized to receive and retain 
a predetermined gauge of reinforcement cable. Once a contractor knows the 
size or gauge of post-tension reinforcement cable he or she is going to use 
20 in a particular concrete form, the contractor is able to order the appropriate 
number of multi-level chairs 20a having the appropriate size of receptacles. 
Different multi-level chairs 20a have different receptacle sizes so that a 
contractor will order the multi-level chairs based on the size of receptacle, 
as opposed to the height of the chair. 
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Referring now to FIG. 6, another alternative preferred 
embodiment of the multi-level chair of the present invention is illustrated. In 
this preferred embodiment of multi-level chair 20b, the chair 20b has a 
body 22b which assumes a generally triangular shape including a pair of 
5 sidewalls 44 which extend upwardly from a base 46 and terminate in a top 
wall 48. A plurality of supports 50 hold the body 22b in an upright 
orientation. Although one configuration of support 50 is illustrated, the 
body 22b of the multi-level chair 20b may be supported by any other 
suitable support or supports. The body 22b is preferably a unitary member 

10 made of injection molded plastic; however, it may be made of any material. 

Extending downwardly in a linear manner is a slot 52 having a 
plurality of receptacles 54 between which are located linear segments 56. 
At the top of the slot 52 is an opening 58. The receptacles 54 are each 
located at a different height from the bottom 1 2 of the concrete form 10 

1 5 when the multi-level chair 20b is placed on the bottom 1 2 of the concrete 
form 10. 

Again, the receptacles 54 are all identically sized to receive 
and retain a predetermined gauge of reinforcement cable. Once a contractor 
knows the size or gauge of post-tension reinforcement cable he or she is 
20 going to use in a particular concrete form, the contractor is able to order the 
appropriate number of multi-level chairs 20b having the appropriate size of 
receptacles. Different multi-level chairs 20b have different receptacle sizes 
so that a contractor will order the multi-level chairs based on the size of 
receptacle, as opposed to the height of the chair. 
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Referring now to FIG. 7, another preferred embodiment of the 
multi-level chair of the present invention is illustrated. In this preferred 
embodiment of multi-level chair 20c, the chair 20c has a body 22c which 
assumes an inverted V-shape including a pair of legs 24c which extend 
5 downwardly from an apex 26c. The body 22c is preferably a unitary 

member made of injection molded plastic; however, it may be made of any 
material. The base plate 60 is adapted to rest on the bottom 12 of the 
concrete form 10 in the manner shown in FIGS. 1 and 2. Other forms or 
configurations of base plate not illustrated may alternatively be used to 

10 anchor the multi-level chair 20c in accordance with the present invention. 

Each leg 24c of the body 22c has a plurality of receptacles 62 
inherently built therein at different, spaced heights from the bottom 1 2 of 
the concrete form 10 when the multi-level chair 20c is placed on the 
bottom 1 2 of the concrete form 10. Again, the receptacles 62 are each 

1 5 located at a different height from the bottom 1 2 of the concrete form 1 0 
when the multi-level chair 20c is placed on the bottom 1 2 of the concrete 
form 10. the bottom 12 of the concrete form 10, etc. Therefore, none of 
the receptacles are at identical heights when the multi-level chair 20 is 
placed on the bottom 1 2 of the concrete form 10. The receptacles 62 are 

20 preferably spaced a fixed distance from each other. Although four 

receptacles 62 are illustrated and described built into each leg 24c, any 
number of receptacles may be formed in either leg without departing from 
the spirit of the invention of this application. 
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The receptacles 62 are all identically sized to receive and retain 
a predetermined gauge of reinforcement cable. Once a contractor knows the 
size or gauge of post-tension reinforcement cable he or she is going to use 
in a particular concrete form, the contractor is able to order the appropriate 
number of multi-level chairs 20c having the appropriate size of receptacles. 
Different multi-level chairs 20c have different receptacle sizes so that a 
contractor will order the multi-level chairs based on the size of receptacle, 
as opposed to the height of the chair. 

While the present invention has been illustrated by the 
description of the various embodiments thereof, and while the embodiments 
have been described in considerable detail, it is not intended to restrict or in 
any way limit the scope of the appended claims to such detail. Additional 
advantages and modifications will readily appear to those skilled in the art. 
The invention in its broader aspects is therefore not limited to the specific 
details, representative apparatus and methods and illustrative examples 
shown and described. Accordingly, departures may be made from such 
details without departing from the scope or spirit of the general inventive 
concept. 

WHAT IS CLAIMED IS: 
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